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EBV strains with predominantly low transforming capacity of
LMP1 are persisting. These findings are likely can explain the
non-endemic nature of the EBV-associated pathologies in
Russia.On the other hand, one can speculate that in African
countries which are endemic for BL highly oncogenic strains of
EBV are dominated, the indirect confirmation of what is the
detection in cell lines of BL origin LMP1 isolates having high
transforming activity. The results of this study let us also to
suggest that LMP1 expression pattern in non-endemic region like
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The Hsp70 chaperone is one of themajor components of tumor
microenvironment displaying multiple not yet established func-
tions. It was shown to stimulate innate and adaptive anti-tumor
immunity in a variety of cancer models. These effects were due
to active release of endogenous Hsp70 to an extracellular matrix
and therefore the extracellular chaperone can be a trigger of
multiple events in the whole tumor. Factors inducing Hsp70
release are heat stress, inhibitors of important signaling proteins,
anticancer drugs and X-ray treatment. Recently we have shown
that delivery of Hsp70 can be efficient pusher of its intracellular
analogue to extracellular milieu. In this study we show that
intracellular cycling of exo- and endogenous Hsp70s increases
the sensitivity of cancer cells to cytotoxic lymphocytes. Moreover,
the results of in vivo studies employing B16 mouse melanoma
and C6 rat glioblastoma as targets proved the therapeutic
relevance of exogenous Hsp70 in intra-tumoral application.
To uncover the mechanisms of the anticancer effect we used
inhibitors and markers of intra- and extracellular protein trans-
port. The data of these studies showed multiplicity of pathways
using which exo-Hsp70 reaches cytosol and more usable ones
was endocytosis. To be exported intracellular Hsp70 employs
vesicular structures as well as intra-membrane lipid structures.
Analyzing Hsp70 molecule we found the domain with poten-
tial vector activity, i.g. cell penetrating function. This peptide
was synthesized and shown to cross a cellular membrane with
efficacy exceeding that the whole Hsp70 molecule. Furthermore,
the new peptide was used as a carrier for the delivery inside living
cells antibody to Hsp70. The resulting construct was found to
reduce the resistance of tumor cells to pro-apoptotic effect of
staurosporin.
Taking together these data, we can suggest that Hsp70 and its
fragments can be effective players in communication between
cells assembling functionally active tumor.
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Aberrant alterations of DNA methylation patterns have been
recognized as early and common events in oncogenesis empha-
sizing high therapeutic and preventive potential. Concurrent epi-
genetic silencing of multiple tumour suppressor genes has been
reported in different tumours suggesting the existence of a direc-
ted program, whereby groups of genes are regulated by promoter
methylation. The molecular bases of such a program remain lar-
gely unclear. Certain long non-coding RNAs (lncRNAs) have been
recently identified that are responsible for target specificity of the
histone modification complexes. It remains incompletely under-
stood, however, if lncRNAs may play a role in patterning DNA
methylation. In this study, we asked by using gastrointestinal
stromal tumours as a model if an epigenetic related HOX Antisense
Intergenic RNA, or HOTAIR, is involved in establishment of DNA
methylation patterns. To this end, we first showed high up-
regulation of HOTAIR in patient samples of high risk compared
to low and intermediate risk groups (n = 66, p = 6.7  106), what
is supported by the earlier reports on common carcinomas. High-
est levels of HOTAIR endogenous expression were next detected
also in cell lines GIST T1, GIST48b and GIST882. Stable knockdown
of HOTAIR was achieved in GIST T1 and GIST48b cells by RNAi
using lentiviral transduction. As expected epigenetic alterations
due to HOTAIR knockdown could develop with a delay, genome-
wide DNA methylation profiling was performed at passage 12
after the transduction on the Infinium HumanMethylation450
BeadChip platform in triplicates. DNA methylation data were
analysed by an R package RnBeads. A total of 218 CpG sites got
hypomethylated upon HOTAIR knockdown in GIST T1 and
GIST48b cells (Db > 0.3, FDR < 0.05). These included potential
tumour suppressors, transcription factors, tumour-specific anti-
gens, genes related to angiogenesis or involved in metabolism.
As confirmed by using bisulfite pyrosequencing for a representa-
tive locus, DNAmethylation of 64% degree at promoter associated
CpG sites of the potential tumour suppressor RASSF1 was almost
entirely erased upon HOTAIR knockdown in GIST T1 cell line with
concomitant up-regulation detected by qRT-PCR. Concordant
with earlier reports, HOTAIR knockdown led to reduced migration
potential in GIST T1 cells. Taken together, the results suggest that
HOTAIR is one of the factors involved in establishment of specific
DNA methylation patterns in GIST. While the molecular mecha-
nism remains to be determined, it is plausible to assume a
recruitment of DNA methyltransferases by the Polycomb repres-
sive complex 2, which target specificity is determined by HOTAIR.
The results further suggest the feasibility of manipulating DNA
methylation patterns in a targeted manner and are of potential
interest in context of developing epigenetic cancer therapy.
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Human papilloma virus association with survival of head and neck
cancer patients




The most important development in head and neck oncology
of the past decade is the demonstration that patients with human
papillomavirus (HPV)-mediated oropharyngeal cancers have
significantly improved outcomes, compared to HPV-negative
counterpart patients.
We examined racial disparities among 102 oropharyngeal car-
cinoma (OPC) patients (30 African Americans, 72 Whites) compar-
ing the present of HPV16/18 E6 and E7 oncoproteins, and
p16Ink4A overexpression, with times to disease progression (DP)
and disease specific survival (DSS). Expression of HPV16/18 tran-
scripts was assessed by reverse transcription and polymerase
chain reaction using type-specific E6/E7 primers; p16Ink4A was
evaluated by immunohistochemistry. African Americans were
significantly more likely to present with high T stage disease
and receive nonsurgical treatment. HPV16/18 was present in
63% of patients; no racial differences were observed. Silenced
p16Ink4A in OPC was significantly more common in African
Americans (15/24) than Whites (20/69) (p = 0.004), and HPV16
+ African Americans (6/24) than HPV +Whites (2/42) (p = 0.023).
Kaplan Meier analysis for DSS revealed a protective effect for
p16Ink4A overexpression (p = 0.0028), HPV16+ (p = 0.036), and
Whites (p = 0.0039). Shorter DSS was associated with primary
definitive chemoradiation (p = 0.019) and T3/T4 disease
(p = 0.0001). A protective effect with respect to disease progres-
sion was observed for HPV16+ (p = 0.007), Whites (p = 0.0006)
and p16Ink4A overexpression (p = 0.0001). African Americans
with OPC experience poorer outcomes likely due to p16Ink4A
silencing, higher T stage, and nonsurgical treatment, but not
lower rates of transcriptionally active HPV16/18.
We studied patients with oral cavity squamous cell carcinoma
for HPV16 and HPV18, local immune response, p16 expression
and outcome.
Overexpression of p16INK4a was uncommon in oral cavity
squamous cell carcinoma (17/112 or 15.2%). HPV16 and HPV18
were detected in 22.6% and 11% patients respectively. We demon-
strated that the presence of transcriptionally active HPV16 in oral
cavity squamous cell carcinomas does not correlate with
p16INK4a overexpression, enhanced local tumor immunity, or
improved outcome. To investigate the possible mechanism of pro-
tective effect of HPV and p16INK4a, we have developed primary
cancer cell lines from resections with known patterns of invasion.
Given that cell lines derived from HPV-mediated oropharyngeal
squamous cell carcinomas are less invasive than their
HPV-negative counterparts, we tested the hypothesis that viral
oncoproteins E6, E7, and p16INK4a can affect tumor invasion.
We demonstrated that p16INK4a overexpression in two cancer
cell lines (UAB-3 and UAB-4), derived from oral cavity squamous
cell carcinomas with the most aggressive invasive phenotype,
dramatically decrease tumor invasiveness by altering expression
of extracellular matrix remodeling genes. Pathway analysis
integrating changes in RNA expression and kinase activities
reveals different potential p16INK4a-sensitive pathways. In
summary, we presented clinical data from a large cohort of head
and neck squamous cell carcinoma patients with respect to
transcriptionally active HPV16, p16INK4a overexpression, local
adaptive tumor immunity, and outcome. Observed differences
in clinical outcomes could be perhaps due to differential
immune responses and gene activation profile. The detection of
a HPV-positivity in HNSCC has important clinical implications
as independent prognostic factor for treatment deintensification
and improved survival of HPV-mediated oropharyngeal cancers.
In our knowledge the further studies are needed to dissect
the HPV-positive HNSCC in more detail to find the effective




Morphological and functional changes in the population of alveolar
macrophages of mice with induced carcinogenesis in the lung
E. Kadukova*, S. Sushko. Institute of Radiobiology, National Academy
of Sciences of Belarus, Gomel, Belarus
⇑
Corresponding author.
Background: Alveolar macrophages (AM) are pulmonary resi-
dents of the bone marrow-derived mononuclear phagocyte sys-
tem that play a critical role in several diverse lung functions
and in lung host defense. The role of AM in lung cancer is multi-
faceted. AM secretion of proinflammatory cytokines has been
found to enhance antitumor functions, cytostasis and cytotoxic-
ity. AM have also demonstrated to have protumor functions
resulting in tumor progression.
Materials and methods: 24-week-old male A/f mice were kept
in plastic cages under standard laboratory conditions and
received food and water ad libitum. Animals were randomly
assigned to the following experimental groups: I – control,
II – radiation only, III – sulphur dioxide only, IV – sulphur
dioxide + radiation. Animals were subjected to total irradiation
at dose 1.0 Gy (dose density of 16.6 cGy/min, using a 60Co gamma
equipment). After irradiation mice were inhaled air with sulphur
dioxide (20 mg/m3 for 1 h) in separate exposure chamber.
At the 20th week of experiment the 20 mice per each group
were subjected to autopsy. Excised lungs were fixed in neutral
buffered 10% formalin. To obtain an index of tumor incidence,
the percentage of tumor – bearing mice per total number of mice
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